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sen profession because of crass budget-
ary considerations. Indeed, I doubt
that criticism such as this, being some-
what closer to the sweetness and light
at home, could ever find its way on
your pages.

VLADISLAV BEVC
Lawrence Radiation Laboratory

Livermore, California

International incident
Although this letter is almost one year
too late, I wish to refer to an incident
at the International Conference on the
Physics of Semiconductors held in
Warsaw last July, in which a partici-
pant made an intervention from the
floor to the effect that several qualified
scientists had not been granted visas to
participate in the Conference (presum-
ably for political reasons) and that
steps should be taken to ensure that no
future international conferences be
staged in countries where freedom of
participation could not be guaranteed.

I agree that the speaker had (and
still has) a point, inasmuch as an
international conference really should
be accessible to qualified members of
the international scientific community.
However, I believe that the speaker
also gave the impression that this sort
of thing had not occurred prior to the
summer of 1972 and that it was some-
how endemic to the host country.

As one participant at the Confer-
ence, I hereby wish to extend my apo-
logies to the executive committee of
the Conference for my not rising at the
time of the intervention to challenge
this regrettable impression, albeit
made in the speaker's attempt to ex-
press a fundamental and universally
acceptable principle.

W. P. LONC
Saint Mary's University

Halifax. Canada

Carnot anniversary
I found the article "Thermodynamics
of Evolution" by Ilya Prigogine et al
(November, page 23 and December,
page 38) of unusual interest and very
timely because it discusses a promising
application of the Second Law of Ther-
modynamics to biology just at the time
we are approaching the 150th anniver-
sary of the Reflexions sur la Puissance
Motrice du Feu, the short book in
which Sadi Carnot at 28 described the
Carnot cycle and formulated the Sec-
ond Law (1824). Lord Kelvin has de-
scribed Carnot as the "profoundest
thinker in thermodynamic philosophy
in the first thirty years of the 19th cen-
tury."

(It is interesting that, because Car-
not published his book privately, only

a limited number of copies (200) were
printed and Kelvin himself never suc-
ceeded in obtaining one of the original
editions. I am happy to report, how-
ever, that the New York City Library
has one of the rare first editions; when
the library attendant brought it to me
it was still tied up in the wrapping
supplied by the donor, Astor, Lenox,
Tilden foundations, ex libris E. W. I.
Epstein, in 1912.)

Forty years after Carnot, the Second
Law was reformulated following Claus-
ius's precise definition of entropy, and
henceforth teachings in thermodynam-
ics emphasized entropy and conditions
of thermodynamic equilibrium in con-
trast to Carnot's interest in the con-
cept of temperature regardless of
whether conditions were far from or
close to equilibrium. Drop in temper-
ature, he stated in Reflexions, "is the
only cause and the only measure of
power generation." The object of this
letter is to suggest that the two formu-
lations of the Second Law (Carnot's
original one in terms of temperature or
the more recent one in terms of entro-
py) are equally helpful, especially
when one tries to apply this law in a
new field such as biology.

The difference between the two for-
mulations involves more than mere de-
tails; in measuring any form of energy
it is well known there are always two
factors involved—intensity and quanti-
ty. For thermal energy we use tem-
perature and entropy; for electric ener-
gy, volts and amperes and so on. Car-
not's formulation deals only with the
first factor, intensity; the subsequent
formulation deals largely with the fac-
tor of quantity.

Although the two formulations show
two aspects of a single physical reality,
they differ sufficiently to complement
each other without duplication and
with no basis for believing that the
temperature formulation is inferior to
the later one. In fact Carnot's form
has the advantage that it applies to
non-equilibrium thermodynamics and
specifically to nonisolated systems con-
nected to external sources and sinks of
heat. The functional order of living
systems discussed by Prigogine et al,
which "seems to defy the Second Law"
expressed in terms of entropy, clearly
offers no contradiction in terms of Car-
not's formulation.

In their article Prigogine et al de-
scribe a paper that in their view pro-
vides "a spectacular example of the
emergence of order far from equilibri-
um worked out recently by Hermann
Haken . . . the generation of coherent
light by a laser." Haken's paper envi-
sages the laser medium as a thermody-
namic system and offers the key to a
thermodynamic reinterpretation of all
laser phenomena. Interestingly
enough, Haken made use of both tor-
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mulations in his work. Although he
calculated the entropy and the formal
specific-heat density, he first of all in
the spirit of Carnot "chose the parame-
ter of the laser medium which we want
to put into correspondence with the
temperature of the thermodynamic
system."1

In pursuing research ideas such as
suggested by the work of Prigogine et
al we must remember to approach
thermodynamics systems not only in
the manner of Clausius. Boltzmann
and Planck (entropy) but also in the
original manner of Carnot (tempera-
ture).

Reference
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PHILIPPE SCHERESCHEWSKY
Paris

Vest updated
In the July issue (page 79). there is a
report on the VEST program, the vol-
untary self-help program that teaches
job-hunting skills. As a Board mem-
ber of WREST (Washington Regional
Engineers, Scientists, and Techni-
cians), the Washington, D. C. chapter
of VEST, I am well acquainted with
this program and with its history and
its funding.

VEST was part of the general TMRP
program (Technical Mobilization and
Reemployment Program), which was
federally funded by the Department of
Labor. The VEST program was offi-
cially started in June 1971 (and the
companion Employment Workshop
program in 1970). Unfortunately,
TMRP was terminated as of 30 June
1973, while the VEST program was de
facto terminated on 31 March 1973.
This meant that, beyond that date,
the local VEST chapters would be re-
sponsible for funding their own opera-
tions somehow. In our case, the D. C.
Manpower Administration has as-
sumed support as far as physical facili-
ties go. This would probably apply to
most other VEST'S with the State Em-
ployment Services providing support.
According to AIAA (American Insti-
tute of Aeronautics and Astronautics)
the only casualty so far is the Colorado
VEST, which is no longer in existence.

For the very latest details, write to
Geoffrey A. Potter. Administrative
Member Services, AIAA, 1290 Avenue
of the Americas, New York, N.Y. 10019.

ELIZABETH A. ATHANASSIOU
Washington Regional Engineers,

Scientists and Technicians
Washington. D. C. O
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